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(54) (57) CnOCOB PEMOHTA 066UIHOP 
KO/lOHHbl. BiuiioqaioiuKA cnycK b nee ro<J>- 
pHposaHHoro naTpy6ica m pacuiHpemie nciaieA- 
Hero ao AHBMCTpa oocaAHoA koaohhu nyTfM 
npoT5DKKH Mepe3 Hero HHCTpyMetcra, otauhox>- 
wu&ca TeM. mo, c uenbio noBtJuieHHH HaAexc- 
hocth nepexpuTHH HHTcpaavia HapyweHMH. 
onycxaioT AonoAHHTeAbHuA r«t>pHpoBaHHbifi 
naTpyoox h ycraHaBAHBaior c 3a3opoM no rop- 
uy c ocHOBHBiM, - pacutHpmoT otipameHHyio k 
ocnoBHOMy naTpydxy KOHiiesyio qacrb Aonan- 
HHTeAbHoro naTpy6xa it cue maw ero ao yno* 
pa b paHec ycTaHOBJieiiHuft: a 33Teu npoTSirit- 
bbiot MHCTpyMeHT nepe3 Becb naTpyoox. 
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Mi'Htli'MMM I IM .IHkrfl" IrflW lltrrpVOI iroliH'f II 
fl #«r M ;MIIU\ Kii.I(*IIM.I\ iKIUAMM HtH|»IHMOH II 
i;tlOHOfl |lpi»%1MHt.ll*HH<H'II1. B M3CIHik\TII 
K;iflHT«1.1hll(lM pOMOHIC OOVaAMUN MUOMH. 

Miiuvtch rniH«i6 \ifniif»HKfi nHjipiiponaiiiMi 
to narpyftKa r rp\oY\ iiucm pacumpciniH cm 

HOC pt'.VT BUM B3pt4Ba |l|. 

Ilcaorrai kom aaiworo cnoo>6a suLinercn 

IHMKOO KaitCCTBXI peMOHTa. MTO ofibflCHfliMOl 

ipyaiiocThio oGocncHCHiiH paBiiOMcpnoro pac* 10 
iiiiipcititH nxJipiipoHaHiioro naTpy6Ka ho bcciI 
aaniie. npii ciiawioM noape>KacHiiH koiohhu 
ii ftaibiiiost BCiiiutiiic 3apnja oCcaanan Koaon- 
na Mower 6wTb iiiipyuieita, a iiepaBHOMcpnoc 
paciiiiipciuio naTpy6Ka npMBoaiiT k yMCHMiie- 
mho ero npoxoanoro cchchhr. 15 

HaiirMkice 6.iii:«khm k upeaaaraeMOMy hb- 
•ibctcn rnocnff peuoura oocaaHofi KoaoHHti, 
BKawiaioMHH cnycK b Hee ro^pHpueaiiiioro 
naTpyoKa 11 pacuiiipcHiie nocaeaHero no an- 
aweipa oftcaaHOH Kaiomibi nyTeM npoTHHCKM ^ 
•iepc:i iicro tuicTpyMCHTa |2]. 

HeacKTaTOK tuBCCTiioro cnoco6a aaicaio- 
•lafTCH b Ma.ioH naaeMCHOCTH nepeKpbmtn 30- 

lib! liapyilieiltlM. HT0 CBA33H0 C B03M0WH0CTbK> 

cayiacn b npaKTHKc pcMOHTa oocaaHbix KO- 
aoiw. Koraa nocic ycraiioBKii ro<t)piipoBaHHo- 25 
ro naTpyftna 1 ic rep m ct mm h oct b coxpaHHeTcn, 
upiiMCM ioHa iiorepMeTiiMHocTii, KaK npaBiuo, 
Haxo.iiiTcn iiciiocpeacTBCMHo Haa naii noa ye- 
TatiuaiciiMUM panee naTpy6KOM. iliiKBHaiipo- 
Haru *iy HeropMi'TiimifiCTb mokho roabKo ny- 
tcm ycTaiioBKii aononHHTCiibHoro naTpy6Ka b 30 
crbiK k ywe ycfaMOB.ieHHOMy. 

Ueab M3o6pcTeHHfl — noBuiueHHC Haaew-. 
iiucTii nopcKpbiTHB nirrepBaaa HapymeHMn. 

n<KTaB*icHHaB ueab aocrHraeTcn reM. hto 
b cnocooe pcMoma o6caanoH koaohhu. bkjiio- 
<iaiomcM cnycK a Hec rcx{>piipoBanHoro naTpy6- 3 * 
Ka 11 paciiiiipcMiic nocacanero ao awaMeTpa 06- 
caAHofi kuiohhm n>reM npoTBJKKH qepe3 Hero 
HHCTpyMCiiTa. cnycKam aonoaHHTeabHbiH ro<J>- 
piipoBatiHMH narpy60K h ycraHaaaHBaiOT c 3a- 
3opoM no Topuy c ochobhwm. paciutipflioT 66- 40 
pameHHyio k ochobiiom)- naTpy6Ky KOHuesyio 
MacTb aonoamtTeabHoro iiaTpy6ica 11 CMetuaiOT 
ero ao ynopa b panec ycTano&neHHUH, a 3a- 
tcm iipoT«niBaK>T HHCTpyMeHT Mepe3 Becb naT- 
py6oK. 

45 

Ha <t>nr. I -5 noKasana nocaeaoBaTeab 
HocTb ycTdiioBKii aono/iHHTCJibHoro naTpy6Ka 
Haa ochobh£m; Ha 4>ht. 6—10 — to we. npn 
ycTBHOBKe aonoaHHTe.ibHoro naipy6Ka noa 
ociioBHbiM; Ha <J»ir. II — ceMenne A— A Ha 
(}mr. 3. 50 

Cihko6 BK.iK>MaeT nootenoBaTeJibHocTb one- 
pamiH c itiicTpyMeHTOM I, HanpiiMep. c paaii- 
a.ibiio paruinpflioiuHMCR kohuom. HHCTpyMem 
ouycKaioT b iKBa>KMity Ha Tpy6ax 2 k necTy 3 



ll.«p\MU'MKM <>fn .I.!*" •« k'M'MMMJ t |it||it. HIM I «*.!!• 
HUM nutlpHfHtBa HMWM llalp\^K«l\1 I M \IH*|NiM 
HcKMCaoBaHMblHK'll. MlU'paUMll ll«i t'HiKi^»\ 

npn paficirr ciim.iv BRrpx < *|>»*r. - 1 5>. Vila- 
HOH.1CHHUH pa hoc naapTupb r Biiat* riH)>pii|Nf- 
* Baiiiioro naipyOxa 6 3ainiMacT naioMeMiie. no- 
Ka3aHiioc ira tyir. I, 11 Hapyujema* 3 o6caanoii 
kouIohhu ocTaeTCH HcnepeKpuTbiM. HamiHan ot 
raioBbi luacTWpH 6 11 Bwuie. ilono.iHHre.ih- 
iibfA ro4»pHpoaa.HHbJH naTpy6<)K 4 ouycKaercn 
k panee ycTaHOB.ieHiioyy iwacTwpio 6 c iih- 
TepaanoM ot Hero no Topuy. 

3aTCM b Tpy6ax 2 co:uaioi H36uTomioe 
aaB.ieiiiie >KMaKocTH, paBHoe 1/3 paooMero nan- 
.leHHn. B 3T<> apeMH HHCTpyxcuT I paciuiipHer 
itidcrupb b npeae.iax. noKasaniiux Ha (|mr. 1 1. 
t. e. ne iiaiHocTbio. CucaneHitc nviacrupn c ko- 
.loiiHofi npoH3oAaeT aitiiib-no BwcTynaM. Ilpii 
BceM 3tom nporiDK'Ka MHCTpyMeiiTa ! b iiaac- 
TbipC (4 >Mr * 2) COCTa&lHCT Ha<ia.ibHyio MacTb 
cro juimibi. hto no3Bo.iiiT .ierKo caBHHyTh ero 
BHH3 ynopOM 5 ao KotiTaKTa b panee ycTamm- 
•leHHbift naacTwpb 6 6ea Hax.iecTKH (<J)iir. 3 
h A) 11 nepeKpbiTb HinepBaa MP>Kay hhmh ao- 
naiHHTe.ibHUM naacThipeM 4. 

flocae SToro aaBaeHite MiiaKocTH b iiHcrpy- 
MeHTc I tHii/KaioT ao Hyan. PaaHaabiiue Ha- 
rpy3KH HHCTpyMeHT a I Ha naTpy6oK 4 yMeHb- 
ujaiOTCA. 11 oh nepeBoaHTCB b HanaabHoe no- 
ao)Keiiiie (4»ir. 3). VnopoM 5 CMetuaiOT iiarpy- 
6ok 4 BHH3 ao ynopa B.paHee ycTanoB.ieit- 
Hwfi naacrupb 6. nepeKpuBan HHTepaaa Hapy- 
tueHiin ((|)Hr. 4). Hidkiihr MacTb naTpy6Ka 4 
ynnpaeTcn b aepxHioio iacTb paHee ycTaHOB- 
aeHHoro anacTbipn 6. B Mecre coeaHHeHim no- 
ayqaeTCH repMeTHMHoe coeanneHHe anyx toh- 
koctchhwx anacTupefi h nocae 3Toro MHcrpy- 
MeHT I upornrHBaioT Mepe3 naTpy6oK 4 ao bw- 
xoaa 113 Hero (<|>Hr. 5). 

B npon3BoacTBe pa6oT no ycTanoBKc naac- 
Twp« b oocaanoH KoaoHHe ecTb BapnaHT*. Kor- 
aa naacTwpb pacuiMpnercH HHCTpyMeHTOM I 

CBepxy BHH3. 

FlocaeaosaTeabHOCTb onepauiiH no npeaaa- 
raeMOMy cnocoCy b >tom caynae aHaaorHHHa 
nepBOMy BapiiaHTy, ToabKo aonoaHHTeabHUH 
naTpyooK 4 ycraHasaHBaiOT 33thnckoh Tpy6 2 
BBepx ao ynopa b panee ycTanoBaeHHuft naac- 
Tbipb 6 b oocaanofi xoaoHHe (<J)Hr. 6-10). 

TaKHM o6pa30M, Hcnoab3yn npeaaaraeMUH 
cnoco6 coeaHHeHHR naacTbipeft mo>kho noBw- 
CHTb Haae>KHOCTb nepeKpwTHH napyuieHHoro 
HHTepsaaa o6caaHoA kcwiohhu. 

llpeaaaraeMUH cnoco6 ycTpanneT noBTop- 
Hoe ueMeHTHpoBaHHe oocaanbix noaoHH Mepea 
aec|»eKT b KoaoHHe. 

YcTaHOBKa aonoaiiitreabHoro naacTbipn 3Ha 
MHTeabiio coKpaTHT 11 npcMn. 3aTpa*iHBaeMoe 
Ha npHroTOBaeiiHe h 3«tkhmkv MaTcpitaaoB mc- 

pe3 aC<t>CKT B KOJlOHIte. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 

sleeve; Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 

Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1, for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 
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of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6. At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig- 5). 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig. 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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